ABSTRACT Background: Cataract surgery is a low-cost and effective intervention. There is increasing evidence to suggest that cataract surgery is associated with improvements in mobility, overall functioning and reductions in psychological distress. Within lowincome and middle-income countries, cataract surgery has also been documented to lead to reductions in psychological distress; however, differences in economic activity and engagement in paid and domestic work in these countries may moderate such reductions. We aimed to examine the psychological outcomes following cataract surgery among a diverse Vietnamese sample.
INTRODUCTION
Cataracts are the leading cause of blindness in the world, accounting for 51% of blindness and 33% of visual impairment. 1 In addition to visual impairment, cataracts are associated with difficulties in activities of daily living, social engagement, independent mobility and increased risk of falls. 2 3 There is
Key questions
What is already known about this topic?
▸ There is accruing evidence that cataracts are also associated with multiple psychological comorbidities, including elevated rates of anxiety and depression. ▸ Cataract surgery is a low-cost and effective intervention for such visual impairment which may also lead to reductions in psychological distress in populations in low-income and middleincome countries (LMICs). ▸ A previous study of older people (aged ≥50 years) in Vietnam found decreased depressive symptoms at 1-3 months postsurgery. ▸ Improvements in depression and anxiety status 1 year following cataract surgery have also been documented among Kenyan, Filipino and Bangladeshi patients.
What are the new findings?
▸ This study is the first to investigate psychological and occupational outcomes from cataract surgery across multiple sites in Vietnam. We found that psychological outcomes 12 months following cataract surgery in Vietnam are associated with regional differences in the extent of household and paid work engagement.
Recommendations for policy ▸ Our findings have importance for the distribution and planning of cataract treatment services in LMICs. In communities where there are high levels of paid and unpaid employment, the psychological benefits of cataract surgery are likely to be significant. On the other hand, cataract services in localities with relatively lower levels of occupational engagement may require additional post-treatment follow-up services to ensure that the full range of benefits of cataract surgery are realised.
accruing evidence that cataracts are also associated with multiple psychological comorbidities, including elevated rates of anxiety and depression. [4] [5] [6] Cataract surgery is a low-cost and effective intervention for such visual impairment. 7 Potential benefits of cataract surgery in alleviating the associated burden of psychological symptoms have been documented. 8 Small-to-moderate reductions in depression and anxiety symptoms have been recorded in a randomised controlled trial of women aged 70 and over at the Queens Medical Centre in Nottingham, UK, 9 as well as in observational studies from the UK and Australia. 10 11 Reduced rates of mental health service use in the year following surgery 12 have also been recorded. Within low-income and middle-income countries (LMICs), cataracts have a proportionately greater contribution to the prevalence of blindness 13 and typically arise earlier in life, 14 often in a context where there are less effective income and social protection safety nets. The earlier age of onset of cataracts and the limited access to surgery for large segments of the population in LMICs underscores the health burden that may accrue from mental health comorbidities and the potential role that surgery may play in mediating reductions in anxiety and depressive symptoms in LMIC settings. A study of urban-dwelling older people (aged ≥50 years) in Vietnam, for example, found decreased depressive symptoms at 1-3 months postsurgery. 15 Improvements in depression and anxiety status 1 year following cataract surgery have also been documented among Kenyan, Filipino and Bangladeshi patients. 16 A range of factors may account for improvements in mental health following cataract surgery. Improved visual acuity may contribute to improved mood in its own right, or other factors associated with visual acuity, such as occupational functioning, may moderate improvements, particularly in settings where affected individuals are more likely to be within the peak of their occupational demands. A large body of evidence suggests that increased occupational engagement is associated with reductions in depressive symptoms, 17 but this is yet to be investigated within an LMIC context where gainful activity may cover a broader spectrum from paid work to engagement in subsistence activities.
There are a number of key limitations of the existing research including high attrition rates, 15 the exclusion of participants aged under 50 years 16 despite cataracts affecting younger people in LMIC, and a restricted focus on tertiary inpatient surgery rather than community outreach intervention programmes. There are also limited data on the interaction between paid employment and regional variation in employment. In countries like Vietnam, there are often unique forms of production and economic activity which define particular localities. For instance, with continued development, economic production has tended to become geographically concentrated, 18 with residential developments established around specific industries accentuating regional differences in population structure.
Finally, there is evidence to suggest that south-east Asian communities are more likely to employ a somatopsychic mode of symptom presentation 19 20 where people in psychological distress report symptoms using physical terms. Negative affect, in contrast, refers to negative mood states 21 and loss of pleasure in activities 22 and may be less frequently reported in east Asian communities when compared with western populations. It is important that research incorporate measures that address such cultural idiomatic expressions of distress.
In the VISIONARY study, we aimed to determine whether cataract surgery in Vietnam was associated with reductions in psychological distress at 12 months postsurgery, consistent with previous investigations in LMIC. 15 16 We used the Self-Reporting Questionnaire-20 (SRQ-20) to assess psychological distress, given that it incorporates somatic symptoms and has been previously validated in the Vietnamese population. Our secondary aims were to determine the socioeconomic predictors of changes in such distress following surgery. In particular, we sought to investigate if increased engagement in work following surgery would be associated with reductions in psychological distress. Finally, we sought to determine whether improvements in psychological distress were confined to somatic symptoms, in line with cultural expressions of psychological distress.
METHODS
The design of the study has been reported in full previously. 23 A prospective cohort study of 462 adults aged 18 and over was conducted in four provinces of Vietnam: Thua Thien-Hue, Binh Dinh, Vinh Long and Thai Binh.
Participants
People with cataracts were recruited from outreach screening programmes and from the health facility in each region. They were invited to participate if the clinical assessment of their best uncorrected vision was ≤6/18 in the better eye and if they had no prior cataract surgery. Cataract surgery involved phacoemulsification or extracapsular extraction, also referred to as small incision cataract surgery. The cost of surgery was decided by each facility and the cost of treatment (if any) was dependent on the health insurance status of the patient. Consenting participants were interviewed face to face before surgery (following vision assessment; 'baseline') and at 6 and 12 months postreferral by trained interviewers using structured paper-based questionnaires. Baseline assessments were conducted between April and November 2011. The average follow-up assessment was conducted 357 days (SD=59) after the baseline assessment during November 2012.
Participants were recruited from four sites: (1 Measures Sociodemographic, medical, health service use, quality of life, household economic, psychological symptoms and vision-related surgical outcomes (uncorrected visual acuity and complications from cataract surgery) were assessed at each interview. Psychological symptoms were assessed using the Vietnam Version of the SRQ-20.
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The SRQ-20 assesses the presence (or absence) of 20 depressive, anxiety and somatic symptoms (hereafter referred to jointly as symptoms of psychological distress) during the past month. 28 It has been found to be a reliable and valid instrument for screening for mental disorders in developing countries [29] [30] [31] [32] and the Vietnamese translation has been validated among community samples in Vietnam. 27 33 34 In validating the SRQ-20 in a large (N=4980) Vietnamese sample, three factors were identified: negative affect (nine items; incorporating loss of pleasure in activities, feeling unhappy, difficulty making decisions), somatic symptoms (eight items; including fatigue, poor sleep, poor appetite) and hopelessness (three items; including feeling worthless and thoughts of suicide). Total scores range from 0 to 20 with lower scores indicating fewer symptoms of psychological distress.
Occupational engagement was assessed using items from the Vietnamese Household Living Standards Survey. 35 Participants were asked the average number of hours per week that they had worked during the preceding month. At 12 months, participants were asked whether, and in what capacity, they had returned to work ( paid and unpaid) and whether they were working in the same, or a similar job to the previous one. The perceived impact of visual acuity on the ability to return to work was also assessed.
In this paper, we report on results from the SRQ-20 and occupational data collected at baseline and 12-month follow-up.
Human Research Ethics Committee approval was obtained from the University of Sydney (13407) and all participants provided written informed consent using certified translations of approved participant information and consent forms.
Data analysis
All analyses were conducted in SPSS V.22 (IBM Corporation. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp, 2013). The χ 2 and one-way analysis of variance (ANOVA) models were used to investigate between-site differences in demographic characteristics and key variables ( psychological distress, visual acuity, and paid and unpaid work hours). For significant ANOVA results, additional pairwise t-tests were conducted to compare individual sites on the respective variables. Bonferroni corrections were used to control the type 1 error rate.
To determine which variables predicted change in symptoms of psychological distress in the 12 months following referral for surgery, a generalised estimating equations (GEEs) approach was used. In contrast to repeated measures ANOVA, GEE models provide an approach to the analysis of longitudinal data that involves examination of the average population changes by included covariates without including assumptions regarding the underlying covariance structure. 36 We constructed a hierarchical GEE model in three steps: first, the key hypothesis-related variables of change in visual acuity and paid work hours were entered as well as the methodologically important variables of site and place of recruitment (hospital vs outreach). Demographic variables were added at the second step (gender, education, marital status, age and unpaid work hours) and an interaction term (change in visual acuity×change in paid work) was entered at the third level. The interaction term was included to determine whether the benefits of improved visual acuity on SRQ-20 scores were even greater for those engaged in paid work.
On the basis that meaningful subscales of the SRQ-20 have been identified in the Vietnamese population, 22 we repeated the above analyses for the negative affect and somatic symptoms subscales. 22 We did not analyse the results for the hopelessness subscale as it had a low internal consistency (Cronbach α=0.20 at baseline) and most participants (89.1%) did not endorse the three constituent items.
RESULTS
Four hundred and eighty participants completed baseline interviews and 381 completed the 12-month follow-up (82.5%). A further 14 participants attended the 12-month follow-up but did not complete the SRQ-20. Participants who did not attend the 12-month follow-up were older (t=4.10, df=1, p<0.001) and less likely to be married (χ 2 =5.6, df=1, p=0.02). There were no other significant differences between completers and non-completers in demographic characteristics at baseline ( figure 1) .
At the baseline assessment, 56.6% of participants (207 of 366 participants with available data) scored equal to or above the accepted threshold of 8 on the SRQ-20 for probable psychological distress. This contrasts with 19.2% of community-based samples in Vietnam. 33 The demographic characteristics of the sample are summarised by site in table 1. Among the 381 participants attending the follow-up assessment, there were significant differences in key variables across recruitment sites in marital status (a greater proportion of married participants at site 3 compared with all other sites), age (site 2 participants were younger than those at sites 1 and 3) and the proportion of participants recruited from hospital compared with an outreach screening programme (93.2% recruited from a hospital setting in site 1, greater than sites 3 (58.5%) and 4 (48.3%), which were in turn greater than site 2 (0%)).
In table 2, we present the means and SDs of visual acuity, paid and unpaid work hours and each of the respective SRQ-20 scores grouped by site. Prior to surgery, the mean total score for those affected by cataract was 7.9, which was above the population cut-off of 7.0 for clinically meaningful psychological distress (64.3% of sample) identified in the Vietnam population sample used to validate the SRQ-20. 27 Following surgery, visual acuity improved and SRQ-20 scores reduced to a mean of 3.3, substantially below the recommended clinical cut-off for psychological distress (91.6% of sample scoring below 8).
There were individual site differences for most variables at baseline. Compared with other sites, site 4 Three hundred and thirty-nine participants provided sufficient data at baseline and 12 months to allow the GEE models to be estimated (see table 3 ). In the first step of the analysis, participants from site 4 and hospital participants showed greater reductions in SRQ-20 total scores compared with participants at other sites and outreach participants, respectively ( p<0.001). Likewise, a greater degree of improvement in visual acuity and increased hours of paid employment were significant predictors of decreased SRQ-20 total scores. At the second level, male gender and greater increases in unpaid work were significantly associated with greater reductions in SRQ-20 total scores. At the third level, the interaction of change in visual acuity and change in paid work hours was not significantly associated with change in the SRQ-20 total score.
The GEE analyses were also estimated for SRQ-20 subscales and the pattern of results was the same as those for the SRQ-20 total score, with the exception that (1) reductions in SRQ-20 negative affect scores were also significantly predicted by postschool education, and (2) reductions in SRQ-20 somatic symptom scores were also predicted by younger age.
DISCUSSION
These results provide further evidence that, in addition to visual impairment, cataracts are associated with substantially heightened levels of psychological distress in affected populations within LMIC settings, an observation that is consistent with those from high-income countries. 15 16 We also found that improvements in visual acuity following surgery were an independent predictor of reduced psychological distress. Our multisite design highlighted differential reductions in psychological distress across settings (hospital vs outreach and site). The between-site differences may have been contributed to by complex interactions between the demographic characteristics of each site (eg, gender, age, marital status) and our key outcome variables.
Increases in paid and unpaid work following surgery were associated with reductions in psychological distress. This suggests that increased engagement in paid and domestic work may lead to an improved sense of selfefficacy and satisfaction and, in turn, improved psychological well-being. To the best of our knowledge, this question has not been investigated specifically in relation to unpaid work. Our findings reinforce the importance of ensuring that a person who is unemployed is not denied access to cataract surgery. 37 38 The policy implications of these findings might be further highlighted if future studies are able to quantify the economic benefits associated with such postsurgical increases in unpaid work. We previously reported from this sample an increase in annual income associated with paid work following cataract surgery (US$271pa; 17% of sample experiencing reduction in economic hardship) 39 indicating that the economic benefits associated with increased unpaid work may also be substantial. Future work may also examine whether other work-related characteristics, such as the transition from part-time to full-time employment, are also associated with favourable psychological outcomes.
The GEE model supported the role of improvements in visual acuity and work hours on reductions in psychological distress. Further research might aim to determine the temporal sequencing of increased engagement in paid work and reductions in psychological distress and thereby indicate a potential avenue by which the benefits of cataract surgery might be maximised (eg, through economic interventions to increase paid work engagement and, in turn, psychological well-being or, alternatively, psychological interventions to reduce psychological distress and, in turn, engagement in paid work).
We also found that reductions in psychological distress were reflected in improvements in somatic symptoms and negative affect by the 12-month follow-up. In this respect, the psychological benefits arising from cataract surgery are likely to be evident beyond the culturally consistent focus on somatic symptoms in this population 20 and extent to self-reported mood (eg, Do you feel unhappy?) and cognitive symptoms (eg, Do you have difficulty making decisions?).
The present findings need to be considered in the light of the limitations of the study. We measured uncorrected visual acuity, which is standard practice in Vietnam. Hence, the visual acuity of individuals with corrected vision, such as through the use of glasses, may be discrepant from their uncorrected visual acuity. We also relied on self-reported psychological distress at interview and were unable to confirm psychiatric diagnoses. For this reason, conclusions from the present study should be confined to the construct of psychological distress, rather than extend to specific psychological diagnoses. 40 Finally, although this study was multisite, the findings may not necessarily generalise to the general population of Vietnam, especially given the regional differences. Nonetheless, the divergent findings across the sites in this study provide important insights into the degree of regional variability in the relationship between cataract surgery and improvements in work engagement and reductions in psychological distress. 
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Further studies might investigate a broader range of covariates when exploring reductions in psychological distress. Candidates might include sleep patterns, extent of family support or overall physical health. It will be important for the temporal sequence of these changes to be documented to foster an understanding of which domains might need to improve to facilitate changes in other areas. Nonetheless, the present findings indicate that there are persisting psychological benefits of cataract surgery in developing countries and that these benefits may arise in tandem with improved engagement in occupational and domestic activities.
This study provides further evidence indicating heightened rates of psychological distress among people with cataract within an LMIC setting and the potential for such distress to be lowered through surgery. The findings extend previous research by demonstrating that psychological distress is not limited to those presenting to tertiary hospital services, the focus of previous research in Vietnam, but is also evident among patients identified during a community outreach programme across urban and rural settings. The provision of cataract surgery by outreach thus has significant potential public health benefits, although we note that in the present sample, hospital participants showed relatively greater reductions in psychological distress. This finding points towards the importance of ensuring that outreach programmes are able to replicate key features of hospital care through regular follow-up access to medications, or alternatively ensuring that access to hospital care is extended more broadly.
The findings underscore the multiple health burdens associated with untreated cataracts in LMIC settings. The prospective nature of the research following cataract surgery documented a substantial reduction in psychological distress at 12 months follow-up with most patients moving from clinical to non-clinical ranges of psychological distress. There were also clear moderator effects with the greatest reductions in psychological distress associated with the greatest gains in the number of hours of paid and unpaid work, highlighting the diverse benefits that may follow successful cataract surgery.
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